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(57) Abstract 

Cartridge for manual lubricator with lever grease pump and rear compressed a'lr chamber, comprising a tubular housing (19). having 
such a diameter to be housed within the tubular container (1) of said lubricator, having a first completely opened end, to be faced during 
the use toward the head (2) of the lubricator, provided with a sealing annular edge (20) outwardly projecting and having a width sufficicn 
to overiap with the extreme edge of said tubular container (1), and having a plunger element (21). slidably provided within the same and 
making sealing on both faces, which, being placed, when the cartridge is full, in correspondence of the second end of said tubular housing 
(19), also acts as bottom closure clement, co-operating with said second end of the tubular housmg (19), which is provided with one or 
more openings (22). 
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CARTRIDGE FOR MANUAL LUBRICATOR WITH LEVER 
OPERATED GREASE PUMP 

The present invention concerns a cartridge for manual 
5 lubricator with lever operated grease pump. More specifically, the 
invention concerns a cylindrical cartridge structure for pressure lubricator 
of the pump kind, particulariy studied to be used in devices of the above 
kind wherein the conventional helicoidal spring for rear compression is 
replaced by a compressed air sealed chamber realised in the rear end of 
10 the lubricatpr, preferably maintained under pressure by a little manual 
alternative air compressor, built in said rear end. As It Is well known, 
grease pump manual lubricators, also known as syringe lubricators, are 

hand devices to 

under pressure highly viscous lubricant material, substantially 

15 comprised of a cylindrical container with a reserve of said material and of 
a delivering reciprocating pump, which can be manually operated by a 
lever fixed on the head of the device and connected by its the suction wltti 
the cylindrical container and having its delivery connected with a delivering 
nozzle provided on the front end of tiie lubricator. 

20 In the conventional syringe kind manual lubricators, a plunger 

thrusting element operated by a helicoidal compression spring is present, 
provided within ttie rear part of the tubular container, said tiirusting 
element compressing the grease mass contained within the container 
toward the head, so as to help ttie product, which usually is very viscous. 

25 to outflow through the delivering end of the device. Before filling the 
container witii the grease (or introducing within the same a suitable 
cartridge, in case of devices woridng wth cylindrical packaged charges 
available on tiie maritet) the compression spring is charged by a suitable 
tie rod, coaxial with respect to the same, engaging at one end with the 

30 thrusting element and exiting, with ttie other handle or hook shaped end. 
from the rear part of the lubricator. Once carried out this operation and 
blocked the spring in the maximum compression position, lubricator can 
be filled in with loose grease or with the cartridge introducing one or the 
ottier one vtflthin the tubular container through the front opening, flrom 

35 which ttie head has been previously removed. 

Since grease pump manual lubricators of the above mentioned 
kind has a series of working difficulties essentially connected witii the use 
of spring mechanical means as pressure source to push the grease of the 
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cylindrical container toward the head, it has been suggested to provide the 
rear thrust to the mass housed within the tubular container by means 
different with respect to the spring - tie rod assembly. Particuiariy, an 
alternative solution with respect to the use of the spring is that of operating 

5 the rear thrusting element by compressed air. which is realised in a very 
functional way in the lubricator object of the published intemational patent 
application WO 97/32156. of the same Applicant. According to the 
solution described in the above application, which is herewith incorporated 
by reference, a manual lubricator of the syringe kind is provided on the 

10 rear of a plunger thrusting element having a seal on both faces, i.e. of 
double effect kind, that, when operated by compressed air, obtained in the 
rear chamber of the tubular container thanks to a litUe alternative 
compressor built in the same lubricator. The compressor can be used 
operating it like a bicycle pump, to bring the rear chamber of the container 

15 at the desired pressure and to establish some times said pressure level 
when the grease is consumed and the thrusting element advances toward 
the head. The use f a double effect plunger as thrusting element is 
necessary since it not only must push the grease in the direction of the 
head but also must by sealed with respect to compressed air pressing on 

20 its face opposite to the one contacting the grease. 

Thanks to the use of the air compressor, in the rear chamber of 
the lubricators according to the application WO 97/32156 even very 
high pressure levels can be reached with very low efforts, tiie preferred 
level being In any case about 2-3 atm. With such thrust form the bottom on 

25 the grease mass, well higher than the thrust that can be provided by a 
spring charged at its maximum with a total of 15-20 kg, grease enters 
much more easily within the suction chamber of tiie pump. Consequentiy, 
eventual sealing losses of the same pump due to the wear of its piston, 
that normally involve a reduction of functionality of the same pump since it 

30 passes to intake outer air, in case of the described device can at most 
become an outward loss of very littie amount of grease (through the 
defective seals), but lubricator in any case still works regulariy. 

The above mentioned document suggests tiie described 
lubricator both to be used witti loose grease and witii grease cartridges, 

35 and in this last case It generically refers to the commerdai cartridges 
already used for conventional lubricators having a compression spring. 
The model described in the same document for the cartridge mode is here 
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illustrated, for comparison, in the enclosed figures 1 - 3. to which 
reference will be made to illustrate the prior art. 

As shown in figure 1, representing a view of the lubricator with 
some element in longitudinal section and others not sectioned, the device 
is comprised of a cylindrical container 1 , a head 2 and a rear cover 3, on 
which a alternative compressor 4 is mounted. Head 2, which is not 
sectioned, is of the conventional kind, with a manual alternative pump the 
piston 5 of which is operated by the lever 6. Intake of the pump 
communicates with the whole environment of the cylindrical container 1 
wherein the cartridge 7 with grease 8 is provided, while its delivery 
communicates through a one way valve with the grease delivering nozzle 
9, on which it is normally threaded a flexible tubular adapter 10 (partially 
represented) for the connection with the apparatus to be greased. A 
plunger thrusting element 1 1 (shown alone in figure 3) is contained within 
the cylindrical container 1, provided with O-rings 12 for sealing on both 
faces. During its woricing, the thrusting element 1 1 moves sliding within the 
cartridge 7 and with a face urges on the grease 8, while the other one is 
subjected to the pressure realised by the alternative compressor 4 in the 
rear chamber 13 of the lubricator included between the thrusting element 
11 and the rear cover 13. Acting on the knob 14, compressor 4 can be 
operated for example at the same way of a bicycle pump, and Uie desired 
pressure level can be established within the rear chamber 13 of the 
lubricator, being it possible to restore said level sometimes pumping when 
the grease 8 is depleted and the thrusting element 1 1 moves towards the 
front end of the cylindrical container 1 . In case it is wished to lower the 
pressure level reached within the rear chamber 13, for example when it is 
wished to discharge the pressure before opening the lubricator, it is 
possible to act on the screw relief valve 15 provided on the rear cover 3 of 
the lubricator. 

Application N** WO 97/32156 shows, also in detail, the structure 
of the standard cartridge 7 that was suggested to be used witti the new 
lubricator (see enclosed figure 2). It is comprised of a tubular container 
closed on both ends, made up of plastic material and filled with lubricant 
grease, having a normally snap closed cylindrical cover 16, on the side of 
the cartridge rearwardly directed with respect to the lubricator, and a 
bottom 17 integrally realised with tiie tubular section of Uie cartridge 7, 
that, before its use, is perimetrally cut and eliminated. Usually, within the 
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cover 16 a sharp projection is provided that can be used to separate the 
bottom 17, applying the cover 16 on the same and making it rotating in 
such a way that the sharp element perimetrally acts on the bottom 17. For 
its loading, before introdudng the cartridge 17. without its bottom parts 
5 within the cylindrical container, thrusting element 11 is introduced within 
the cylindrical wall of the same, from the part that will be directed during its 
operation toward the rear cover2. As it Is shown in figure 2, cartridge 7 Is 
provided with a litUe perimetral projection 18 on the side that during its use 
will be faced toward the head 2, having the aim of providing an abutment 

10 for the introduction of the cartridge 7 within the lubricator. At the end of a 
cycle, when ail the available grease 6 will be delivered, the plunger 
thrusting element 11 will have moved, sliding within the cartridge 7, up to 
the front end of the same, and it will be possible to recover the same from 
the emptied cartridge. 

15 Even if the same document under examination suggests the 

theoretical opportunity o providing different cartridges with respect to those 
presentiy available on the market, wherein a piston element like the 
thrusting element 1 1 is already built in the cartridge in order to avoid any 
contact of the operator with the grease contained within the cartridge, the 

20 description does not contain any further detail about the same. 

In the following tests on the cartridge lubricator described in the 
above, it has been noted that the use of commercially available cartridges 
of the above kind is not suitable for the peculiarities of the new 
compressed air lubricator, first of all because the system with the known 

25 cartridges is not airtight. This feature involves, on one side, that ttie 
pressure created by the air compressor 4 within the inner rear chamber 13 
can reduce due to losses directed outward, particuiariy due to the air 
passage between the carfaidge 7 and the inner wall of tiie tubular 
container 1, and thus through the closure of the heads 2. On the other 

30 hand, and in a still critical way. when an intake stroke of the piston pump 5 
creates a depression, air can penetrate within the head, passing through 
the threaded closure of the same and thus causing a functionality 
reduction of the pump. 

In view of the above, the present invention has the object of 

35 providing a new charge cartridge for syringe lubricators of the compressed 
air kind described in the above allowing to avoid the above mentioned 
drawbacks, contributing to the hermetical sealing of tiie lubricator and 
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avoiding that the alternative pump is idling due to infiltrations of air losses. 
To this end, it is suggested according to the invention, an arrangement for 
a cartridge wherein a sealing annular edge is present on the part faced 
during its use toward the lubricator head, suitable not only to abut on the 
5 edge of the lubricator tubular container, but also to engage wit a certain 
thickness between said edge and the inner part of the threaded cover of 
the head, in such a way to provide a perfect seal between the cylindrical 
container of the lubricator and the head due to threading coupling between 
the two. 

10 Further, according to the invention, it is suggested to provide 

the cartridge of a built In double effect plunger, also acting as sealing rear 
closure for the cartridge, avoiding the use of a second cover and the need 
of making particular operations to open the same cartridge. 

It is therefore specific object of the present invention a cartridge 

15 for manual lubricator with lever grease pump and rear compressed air 
chamber, comprising a tubular housing, having such a diameter to be 
housed within the tubular container of said lubricator, having a first 
completely opened end, to be faced during the use toward the head of the 
lubricator, provided with a sealing annular edge outwardly projecting and 

20 having a width sufficient to overiap with the extreme edge of said tajbular 
container, and having a plunger element, slidabiy provided within the 
same and making sealing on both feces, which, being placed, when the 
cartridge is full, in correspondence of the second end of said tubular 
housing, also acts as bottom closure element, co^-operating with said 

25 second end of the tubular housing, which is provided with one or more 
openings, 

Since the cartridge with the grease must be subjected, during 
the use, to the action of compressed air fed from the rear by the 
compressor, it is necessary that when it is installed within the lubricator, its 

30 rear end is opened. Thanks to the presence of the built in double effect 
thrusting element, which is per s6 a sealing element, it can be realised a 
structure that, at least on the rear part, does not require to be opened 
before its use, for example eliminating a cover, but has a bottom already 
provided with openings to allow its communication with the compressed air 

35 chamber, and, at the same time, can contain the grease without losses 
and without the need of other packaging elements, in fact, it is sufficient 
that the bottom partially opened Is provided with simple stopping or edge 
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elements to prevent to the plunger to outcome, and this will also act as 
rear closure of the cartridge. 

Width of the annular edge on the front end of the cartridge Is 
such to allow a good overlapping with the edge of the lubricator cylindrical 
5 container , in such a way that said edge does not act only as abutment for 
the introduction of the cartridge within the lubricator, but is squeezed as a 
gasket between the cylindrical container and the head when they are 
connected each other, normally by the threaded coupling. 

Cartridges according to the invention must be filled in with 
10 grease exactly up to the edge of the tubular housing, at the level of the O- 
ring edge, since during the mounting on the lubricator air bubbles must not 
remain between the grease mass and the head with the alternative pump. 
Obviously, the opened end of the cartridge will be provided with a closure, 
for example a pressure or snap cover or plug, or a simple cap made up of 
15 flexible plastic material sheet which is kept about the edge by an elastic 
ring, allowing a practical storing and transportation of the full cartridges 
and, at the same time, an easy and ^st opening before its use. To this 
end. it is very important, as It will be more evident in the following that the 
closure system does not modify in any way the perfect integrity of the 
20 annular sealing edge of the cartridge, since it would mean a defect of the 
hermeticity of the cartridge during the operation of the lubricator. 

Further constructive and functional features of the cartridge 
according to the invention are set forth in the enclosed claims. Said 
features, as well as the advantages of the invention will be more evident 
25 making reference to a preferred embodiment, shown for illustrative but not 
limitative purposes in the enclosed drawings, wherein: 

figure 1, already discussed, is a longitudinal section view, with 
some elements not sectioned, of a cartridge lubricator according to 
application WO 97/32156; 
30 figure 2 is a lateral elevation view of a conventional cartridge 

suggested to be used with the lubricator of figure 1 ; 

figure 3 is a lateral elevation view of the plunger thrusting 
element of the lubricator of figure 1 ; 

figure 4 is a lateral elevation view of a cartridge according to the 
35 invention with closure cover; 

figure 5 is a longitudinal section view of the carbldge of figure 4, 
without cover; and 
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figure 6 is a partially interrupted longitudinal section view, and 
with some elements not sectioned, of a cartridge lubricator according to 
the application N" WO 97/32156. on which the cartridge according to the 
invention has been mounted. 

5 As shown in the already described figures 1 - 3, the system 

with cartridge 7 of the prior art provides the main drawback of not being 
airtight, making It practically Impossible to be used, and the further 
disadvantage to be necessary to require, beyond the manual operation of 
opening the cartridge on both sides, also the introduction of the plunger 1 1 

10 of the cartridge 7 housing after its opening. 

Cartridge according to the invention, shown in figures 4 and 5, 
completely eliminates the airtight drawback thanks to the presence of the 
tubular housing 19 of the annular edge 20. which not only abuts against 
the extreme edge of the tubular container 1 of the lubricator (as shown in 

15 figure 6), but is also enough thick and width (in a radial direction) to 
interpose as a gasket between said extreme edge and the head 2 of the 
lubricator. In the embodiment shown in the figures, wherein the housing 19 
is made up of relatively stiff plastic material, sealing capability of the 
annular edge 20 is increased by its one loop flexible bellows stiucture, 

20 making it possible that the edge 19 perfscUy adheres to any irregularity of 
the two surfeces between which it Is interposed with a gasket function. 
Another advantage of the bellows arrangement (tiiat however could also 
have a bigger number of loops or pleats) is that of being possible to much 
more easily realise ttie housing 19 by moulding, that would not be possible 

25 If the edge 19 is a flat ring witti a tiiickness notably bigger tiian the 
thickness of the ottier parts of ti^e housing 19. It is well evident that, on the 
basis of the choose of the materials to realise the tubular housing 19. it 
could be possible or convenient that the edge 19 is a bulk flat ring, for 
example provided with an intrinsic elasticity. 

30 On the opposite side of the sealing annular edge 20, figures 4 

and 5 show a double effect plunger 21, i.e. with a sealing on botii faces, 
replacing the thrusting element 11 of figures 1 and 3. In this case, plunger 
21 is a disposable element already built in tiie carti-idge according to the 
invention, that can be realised by techniques and materials sufficientiy 

35 cheap to justify the elimination of ttie same along witti tiie housing of ttie 
empty cartridge. In the embodiment, plunger 21 is realised as a single 
piece with a flexible elastomeric material, and vinth such a shape to have 
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10 



15 



20 



25 



30 



two grease and gas sealing edges against the inner wails of the tubular 
housing 19, To avoid that under the pressure exerted by the compressor 4 
in the rear chamber 13 of the lubricator, plunger 21. warping, can create a 
bulging of the tubular wall of the housing 19. with the consequent risk of 
sealing loss of the same plunger 21 . it Is suitable that the tubular housing 
19 has a diameter close to the inner diameter of the tubular container 1 
(unless of a suitable clearance). 

In order to use the plunger 21 also as bottom wall of the full 
cartridge, exploiting its sealing capability, the second end of the cartridge 
must be simply provided with stop means preventing the plunger 21 to exit 
from the rear part of the cartridge. In fact, it is evident that in this case it is 
not necessary a bottom cover that could in any case removed before the 
use to allow the passage of the compressed air within the working 
lubricator, as shown in figure 6. A solution, simple under a constructive 
point of view, to obtain a rear abutment for the plunger 21 without closing 
the bottom of the cartridge, is that of providing an annular edge or relief on 
the bottom projecting inwardly, with an opening 22 creating a central hole. 
Obviously, any shape and number of openings can be provided on the 
tubular housing 19. 

To void that air bubbles are present between the grease mass 8 
and the piston alternative pump 5. cartridge according to the Invention 
must be filled In with grease exactiy up the edge, i.e. at the level of the 
annular edge 20. This involves that any closure system of the front end of 
the cartridge should provide the opportunity of thermal expansion of the 
grease during the storing. Therefore, a pressure or snap cover 23 like the 
one shown (partially sectioned) in figure 4 must be very flexible and/or 
axially slidable, in order to allow tiie dilatation of the grease wittiout 
interference. For this reason, a closure with a thermo-welded or glued 
plastic or metallic material lamina, could not be suitable for the specific 
object, unless it is very yielding. Furthermore, in this case presence of the 
grease can make it difficult the adhesion of the mina on the annular edge 
20. It must also be noted that tiie closure system must be chosen in such 
a way not to risk to modify the integrity of the annular edge 20. not to 
deteriorate its hermetical sealing capability during the use of the cartiidge. 
A very simple closure system, that surely does not damage the annular 
edge 20, and fliat furthermore is very simple to be opened without any risk 
of contact with tiie grease, can be realised with a flexible film put as a cap 



# • 
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about the annular edge 20, for example with an elastic ring tightened 
about the tubular housing 19 just under the annular edge 20. Closure can 
be also completed by a seal adhesive band, to guarantee the grease 
source. 

5 The present Invention has been described for illustrative but not 

limitative purposes, according to its preferred embodiments, but it is to be 
understood that modifications and/or changes can be introduced by those 
skilled in the art without departing from the relevant scope as defined in 
the enclosed claims. 



■ 
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CLAIMS 

1. Cartridge for manual lubricator with lever grease pump and 
rear compressed air chamber, comprising a tubular housing (19). having 
5 such a diameter to be housed within the tubular container (1) of said 
lubricator, having a first completely opened end, to be feced during the 
use toward the head (2) of the lubricator, provided with a sealing annular 
edge (20) outwardly projecting and having a width sufficient to overtap with 
the extreme edge of said tubular container (1), and having a plunger 

10 element (21), slidably provided within the same and making sealing on 
both faces, which, being placed, vi^en the cartridge is full, in 
correspondence of the second end of said tubular housing (19), also acts 
as bottom closure element, co-operating with said second end of the 
tubular housing (19), which Is provided with one or more openings (22). 

15 2. Cartridge according to claim 1, wherein said sealing annular 

edge (20) has the shape of a fiat ring. 

3. Cartridge according to claim 1 , wherein said sealing annular 
edge (20) has the shape of a bellows flexible annular, provided with one or 
more loops. 

20 4. Cartridge according to each one of the preceding claims 1 - 

3, further comprising a removable closure element for said first completely 
opened end of the tubular housing (19). 

5. Cartridge according to daim 4, wherein said closure element 
is a flexible cylindrical cover (23) engaging on said annular edge (20) with 

25 such a clearance to allow displacements according to an axial direction of 
said cover (23). 

6. Cartridge according to claim 4. wherein said closure element 
is sheet of flexible plastic material film kept like a cap about said annular 
edge (20) by an elastic material ring. 

30 7. Cartridge according to each one of the preceding claims 1 - 

6, wherein said one or more openings (22) are comprised of one single 
central hole on said second end of the tubular housing (19). 

8. Cartridge for manual lubricator with lever operated grease 
pump and rear compressed air chamber according to each one of the 

35 claims 1-7. substantially as illustrated and described. 
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